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Abstract 


Since  the  advent  of  neo-liberalism  in  Mexieo  nearly  30  years  ago,  the  country  has  seen 
sustained  eeonomie  growth,  partieularly  in  the  serviee  and  industrial  export  seetors.  There  is 
potential  for  this  growth  to  eontinue  and  for  Mexieo  to  beeome  one  of  the  ten  largest 
eeonomies  on  the  globe,  but  in  order  for  this  to  happen  there  will  need  to  be  reliable  and 
widespread  aeeess  to  energy.  While  natural  gas  is  rapidly  becoming  the  predominant  energy 
souree  in  Mexieo,  the  future  of  the  natural  gas  industry  there  is  in  doubt.  This  paper  assesses 
the  status  of  Mexieo’s  natural  gas  industry,  particularly  with  respect  to  transportation  and 
distribution  infrastructure,  against  eurrent  and  projeeted  demand.  The  role  and  impaet  of 
Mexico’s  state-owned  petroehemieal  company,  both  past  and  present,  are  examined,  as  well 
as  the  influenee  of  government  polieies  and  politics.  The  paper  arrives  at  eonclusions 
regarding  the  adequaey  of  Mexieo’s  existing  natural  gas  infrastrueture  and  ends  with 
reeommendations  as  to  how  leaders  in  government  and  industry  ean  bring  about  needed 
ehanges  to  both  preserve  and  enhance  the  natural  gas  industry  and  the  nation’s  overall 


eeonomy. 


Introduction 


The  advent  of  neo-liberalism  under  President  Miguel  de  la  Madrid  (1982-1988) 
marked  the  beginning  of  Mexieo’s  transition  to  a  market-based  economy  after  decades  of 
corporatism  and  import-substitution-industrialism  (ISI)  had  failed  to  achieve  stable  industrial 
growth  and  instead  had  taken  the  country  to  the  brink  of  economic  collapse/  While  not 
without  hardship,  the  neo-liberal  movement  was  successful  at  sparking  sustained  growth  in 
the  service  and  industrial  export  sectors,  and  the  past  three  decades  have  seen  Mexico’s 
economy  grow  to  rank  as  the  world’s  1 1*  largest/  However,  Mexico’s  burgeoning  economy 
now  faces  an  uncertain  future  as  its  leaders  in  government  and  industry  come  to  grips  with 
the  unavoidable  truth  that  sustained  economic  growth  requires  reliable  and  affordable  access 
to  energy.  While  many  areas  of  Mexico’s  economy  have  been  successfully  privatized,  the 
petrochemical  industry  remains  largely  a  government  monopoly.  Seventy  years  of 
nationalized  control  of  this  industry  have  resulted  in  diminishing  production  levels,  as  well  as 
inadequate  and  aging  transportation  and  distribution  infrastructure.  Natural  gas,  the  energy 
source  of  choice  for  much  of  Mexico’s  current  and  projected  industrial  growth,  is  an  area  of 
particular  concern  as  Mexico’s  natural  gas  production,  transportation,  and  distribution 
infrastructure  is  inadequate  to  meet  the  needs  of  its  growing  economy.  The  government  of 
Mexico  must  take  concerted  and  decisive  action  to  create  and  implement  new  and  revised 
policies  governing  natural  gas  transportation  and  distribution  in  order  to  achieve  the 
infrastructure  improvements  and  expansions  needed  to  support  continued  economic  growth. 
To  support  this  position,  the  author  will  explore  current  conditions  as  well  as  past,  present 
and  planned  development  of  Mexico’s  natural  gas  industry,  and  the  role  of  politics  and 
national  policy. 
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A  Brief  History  of  Mexico’s  Petrochemical  Industry 

Understanding  the  history  of  Mexieo’s  nationalized  petroehemieal  industry  is  eentral 
to  understanding  the  eurrent  ehallenges  the  eountry  faees  with  its  natural  gas  infrastrueture. 
Oil  was  first  diseovered  in  Mexieo  at  the  turn  of  the  last  eentury.  Mexiean  law  at  the  time 
gave  surfaee  owners  subsurfaee  mineral  rights  as  well.  A  1917  amendment  to  Artiele  27  of 
the  Mexiean  Constitution  made  all  subsurfaee  minerals  the  property  of  the  state,  but  was  then 
further  amended  to  honor  pre-existing  agreements  with  private  owners.  Under  this 
framework  the  Mexiean  oil  industry  was  dominated  by  private  “Big  Oil”  eompanies  from  the 
United  States  and  Britain,  and  the  nation  grew  to  beeome  the  seeond  largest  oil  produeer  in 
the  world.  A  series  of  disputes  between  the  Mexiean  government  and  private  oil  eompanies, 
ineluding  the  refusal  of  these  eompanies  to  honor  a  Mexiean  eourt  ruling  regarding  wages 
and  eompensation  for  Mexiean  workers,  led  President  Lezaro  Cardenas  (1934-1940)  to 
expropriate  Mexieo’s  oil  reserves  (along  with  all  other  sub-surfaee  mineral  rights)  in  1938."^ 

One  development  born  out  of  President  Cardenas’  move  to  nationalize  these  oil 
reserves  was  a  fieree  sense  of  patriotism  and  pride  amongst  the  population.  In  his  address  to 
the  Mexiean  population  announeing  the  expropriation.  President  Cardenas  eoined  the  phrase, 
“El  petroleo  es  nuestro”  (The  oil  is  ours),  and  these  words  have  been  used  by  Mexiean 
presidents  and  politieians  to  appeal  to  national  pride  ever  sinee.^  Publie  support  for 
nationalizing  oil  was  overwhelming  at  the  time  and  is  still  eelebrated  as  a  Mexiean  national 
holiday.  Oil  Expropriation  Day,  on  Mareh  18*  of  every  year.^  This  strong  national  pride  in 
the  eountry’s  natural  resourees,  and  eorresponding  fear  that  these  resourees  might  be  unfairly 
exploited  by  private  eompanies,  has  eontributed  to  polities  behind  existing  laws  and  polieies 
that  are  hampering  growth  and  development  in  Mexieo’s  petroehemieal  industry. 
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Petroleos  Mexicanos  (PEMEX)  is  the  state-owned  eompany  ereated  in  1938  to  run 
the  national  oil  and  natural  gas  monopoly.  In  the  deeades  that  followed,  PEMEX  often 
utilized  private  eompanies  and  eontraetors  in  order  to  maximize  oil  and  gas  produetion,  and 
development  of  new  reserves.  These  private  eompanies  and  eontraetors  were  often  rewarded 
via  ineentivized  eontraets  tied  to  produetion  levels.  In  1958  however,  in  a  move  influeneed 
by  the  “El  petroleo  es  nuestro”  mindset,  Mexiean  law  was  further  amended  to  ban  in-kind 
payments  and  other  ineentives  related  to  produetion  levels.^  This  and  other  adverse 
regulatory  policies  in  Mexico  have  severely  limited  PEMEX’s  ability  to  attract  private 
investment  to  help  address  its  infrastructure  needs. 

Stay  the  Course? 

Most  experts  agree  that  Mexico’s  natural  gas  infrastructure  is  lacking,  but  there  is 
disagreement  on  how  to  address  the  problem.  A  major  point  of  contention  is  the  debate  on 
whether  or  not  to  allow  (or  expand)  private  investment  in  the  natural  gas  industry, 
particularly  in  upstream  areas  relating  to  production.  Those  in  favor  of  retaining  state  control 
point  to  other  options  for  addressing  the  shortfalls  in  natural  gas  production,  transportation, 
and  distribution. 

One  argument  against  privatization  is  that,  despite  PEMEX’s  less  than  illustrious 
track  record,  the  company  possesses  the  leadership,  experience,  and  resources  to  deal  with 
the  infrastructure  problems  itself.  The  Party  of  the  Democratic  Revolution  (PRD),  the 
democratic  socialist  party  in  Mexico,  is  one  such  group  that  has  opposed  recent  proposals  by 
President  Eelipe  Calderon’s  (2006-present)  to  expand  privatization  of  PEMEX  and  its 
subsidiaries.  The  PRD  has  proposed  an  alternate  plan,  developed  by  founding  PRD  member 
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and  adviser  to  the  National  Commission  for  Energy  Conservation,  Dr.  Claudia  Sheinbaum 
Pardo: 

PRD’s  proposed  adjustments  to  PEMEX  would  reintegrate  it  as  one  whole 
funetioning  body  rather  than  its  present  division  into  independent  sectors.  This  move 
towards  integration  would  unify  all  parts  of  PEMEX,  from  exploration  of  oil  fields  to 
commercialization  of  the  final  product.  An  assimilated  industry  would  facilitate  and 
lower  expenses  in  the  production/value  chain,  which  is  currently  costing  the  company 
more  than  $20  billion  annually.^ 

While  Dr.  Pardo’s  proposal  may  seem  reasonable,  history  indicates  that  the  plan  is  overly 
optimistic  in  assuming  that  PEMEX  has  the  ability  to  function  in  a  coherent  and  efficient 
manner.  During  much  of  the  past  seven  decades  since  its  creation,  PEMEX  enjoyed  the 
benefit  (as  described  by  Pardo)  of  being,  “one  whole  functioning  body,”  yet  during  its  time  at 
the  helm  PEMEX  has  essentially  driven  Mexico’s  natural  gas  industry  onto  the  rocks.  In 
fact,  PEMEX  has  been  described  as  resembling,  “a  poorly  run  government  ministry,”^  and 
the  condition  of  the  country’s  natural  gas  infrastructure  reflects  this  depiction. 

Another  argument  offered  by  proponents  of  maintaining  the  status  quo  of  nationalized 
oil  and  gas  is  that,  because  Mexico  is  still  a  net  oil  exporter,  a  portion  of  these  oil  exports 
could  be  used  domestically  to  offset  shortfalls  in  natural  gas.  This  idea  has  numerous  flaws, 
not  least  of  which  is  that  PEMEX’ s  oil  transportation  and  distribution  infrastructure  is  in  as 
bad  or  worse  shape  than  the  natural  gas  infrastructure.  Another  significant  factor  impacting 
any  decision  regarding  oil  substitution  is  the  increased  level  of  pollution  generated  by  oil 
burning  facilities  as  opposed  to  modern  natural  gas  fired  co-generation  plants.  In  keeping 
with  worldwide  agreements  such  as  the  Kyoto  treaty,  Mexico  has  enacted  policies  to 
encourage  the  use  of  natural  gas  and  the  conversion  of  existing  oil-burning  facilities  to 
natural  gas,  and  turning  to  oil  substitution  would  be  a  step  backwards.'' 
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Problems  from  well-head  to  burner  head 


Mexico’s  natural  gas  infrastructure  suffers  in  both  quantity  and  quality  across  the 
spectrum,  from  the  source  to  the  end  user.  Analysis  and  discussion  of  existing  and  projected 
shortfalls  in  infrastructure  are  facilitated  by  first  looking  at  the  current  gas  transport  system  in 
Mexico.  Figure  1  shows  the  layout  of  natural  gas  transport  pipelines  and  facilities  in  Mexico. 
Some  key  of  the  key  infrastructure  shown  include:  Cuidad  Juarez  in  the  Northwest  (the  main 
import  point  for  gas  from  the  United  States),  Reynosa-Burgos  in  the  Northeast  (Mexico’s 
primary  source  of  gas  not  associated  with  oil,  known  as  dry  gas,  representing  roughly  17%  of 
domestic  production),  Cuidad  Pemex  in  the  South  (the  country’s  primary  source  of  gas 
associated  with  oil,  known  as  wet  gas,  representing  80%  of  domestic  production),  and  Los 
Ramones,  which  is  the  junction  of  these  three  principal  sources  of  gas  supply.  With  the 

existing  network,  the  lion’s  share  of  Mexico’s  natural  gas  production  (near  Cuidad  Pemex  in 
the  South)  is  connected  with  its  region  of  greatest  demand  in  the  North  through  a  single 
pipeline.  This  creates  a  chokepoint  for  gas  flow  and  presents  a  serious  vulnerability  and  lack 
of  redundancy. 

In  the  past  decade  liquified  natural  gas  (LNG)  has  become  another  key  source  of 

imported  natural  gas  in  Mexico,  particularly  for  the  state  run  electrical  power  company, 

Compania  Federal  de  Electricidad  (CFE).  ENG  terminals  are  in  operation  at  Altimira,  Costa 

Azul  and  Manzanillo,  and  a  forth  terminal  is  under  construction  in  Sonora  (see  figure  1). 

Additional  LNG  terminals  are  planned  near  existing  facilities  in  Costa  Azul  and  Manzanillo, 

but  they  will  provide  gas  directly  to  electrical  power  plants  and  not  be  tied  into  the  national 

pipeline  network.  Only  the  facility  at  Sonora,  when  completed,  will  inject  gas  into  PEMEX’ s 

1  ^ 

pipeline  network  for  domestic  transportation  and  distribution. 
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Figure  1;  Mexican  Natural  Gas  Infrastructure''* 


Mexico’s  natural  gas  infrastructure  will  be  examined  in  three  segments:  upstream 


infrastructure  for  production  or  importation  of  gas,  mid-stream  pipelines  and  facilities  for 


transportation  and  storage  of  gas,  and  downstream  networks  for  distribution  of  gas.  A  fourth 


area  of  discussion  will  be  physical  security,  an  overarching  area  of  concern  for  all  segments 


of  Mexico’s  natural  gas  infrastructure. 


Sitting  on  the  solution? 

The  challenges  facing  Mexico’s  natural  gas  infrastructure  begin  upstream  with 
production.  Roughly  17%  of  Mexico’s  nationwide  demand  for  natural  gas  had  to  be  fed  with 
imports  in  2010.  With  growth  in  demand  outpacing  production,  imports  are  projected  to 
account  for  21%  or  more  of  total  demand  by  2015.'^  The  United  States  and  Japan  are  proof 
that  supplying  national  energy  demand  solely  with  domestic  production  is  not  a  pre-requisite 
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for  strong  economic  growth,  but  Mexico  has  real  potential  to  meet  and  exceed  its  energy 
demands  solely  from  domestic  supply,  with  the  accompanying  increase  in  jobs  and  revenue. 
Yet,  despite  its  vast  proven  and  unproven  reserves,  Mexico  has  become  a  net  importer  of 
natural  gas.  Many  factors  have  contributed  to  PEMEX’s  inability  to  meet  domestic  demand 
for  natural  gas,  but  there  are  two  principal  causes:  lack  of  emphasis  on  exploration  and 
development  of  new  production,  and  lack  of  critical  infrastructure  in  areas  currently  in 
production. 

While  not  directly  related  to  the  production,  transportation,  and  distribution  of  natural 
gas,  it  is  worth  noting  the  impact  resulting  from  PEMEX’s  lack  of  exploration  and 
development  of  oil  and  gas  reserves.  Given  the  extent  of  existing  proven  reserves  in  Mexico 
and  adjacent  oil  fields  in  the  Elnited  States,  it  is  widely  believed  that  there  are  significant 
undiscovered  reserves  of  oil  and  gas  lying  under  Mexico’s  lands  and  oceans,  yet  PEMEX  has 
explored  only  20%  of  the  potential  oil  and  gas  producing  regions.'^  Despite  this  lack  of 
overall  exploration,  PEMEX  has  proven  reserves  of  oil  and  associated  gas  in  the  Gulf  of 

1  n 

Mexico,  but  lacks  the  in-house  ability  to  exploit  them. 

Similarly,  PEMEX  has  vast  proven  reserves  of  non-associated  gas  near  Burgos  along 
the  Mexican-U.S.  border  in  the  North,  but  lacks  the  organic  capability  to  effectively  tap  into 
these  shale  reserves.  “Burgos’  reserves  represent  57.1  percent  of  total  natural  gas  reserves 
but  contribute  only  17.3  percent  to  total  natural  gas  production.”  It  is  telling  that  these 
shortfalls  in  production  were  predicted  years  ago  but  recommendations  on  how  to  avoid  them 
were  not  acted  upon.  A  study  conducted  nearly  a  decade  ago  projected  the  rise  in  domestic 
natural  gas  demand  in  Mexico  by  2010  and  outlined  $18  billion  in  recommended  investments 
towards  increased  exploration  and  production  in  order  to  satisfy  this  growing  demand.  The 
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study’s  projections  regarding  growth  in  natural  gas  demand  have  proven  to  be  quite  accurate, 
but  its  recommendations  were  ignored  and  imports  of  natural  gas  in  the  past  decade  have 
grown  significantly  as  demand  has  outpaced  production. 

Up  in  smoke 

Nearly  as  troubling  as  PEMEX’s  inability  to  identify  and  exploit  its  proven  and 
unproven  reserves  of  natural  gas  is  its  failure  to  effectively  utilize  all  of  the  natural  gas 
currently  being  brought  up  as  associated  wet  gas  in  oil  production.  In  crude  oil  production, 
when  oil  is  pumped  out  of  the  ground  or  seabed,  natural  gas  trapped  in  the  oil  is  released. 
There  are  three  typical  options  for  what  to  do  with  this  associated  gas.  One  is  to  capture  and 
process  the  gas  for  transportation,  distribution  and  sale.  A  second  option  is  to  re-inject  the 
gas  back  into  the  wells,  where  it  serves  as  “lift  gas”  making  the  oil  easier  to  pump  up  out  of 
the  well.  The  third  option  is  to  simply  burn  off  or  vent  the  escaping  gases  in  a  process  known 
as  gas  flaring.  In  order  of  difficulty  and  complexity  from  an  infrastructure  perspective,  gas 
flaring  is  the  easiest  option  and  processing  the  gas  for  local  use  or  commercial  distribution  is 
the  most  difficult.^® 

Due  to  a  lack  of  adequate  infrastructure  at  many  of  its  oil  production  facilities, 
PEMEX  flares  off  a  significant  amount  natural  gas  annually.  In  2009,  PEMEX  flared  off 
more  than  $3  billion  worth  of  natural  gas,  equivalent  to  nearly  a  quarter  of  the  country’s 
natural  gas  imports  that  year.  Not  only  does  this  practice  rob  the  country  of  potential 
revenue,  it  also  gives  the  nation  a  black  eye  environmentally  due  to  the  carbon  emissions 
associated  with  gas  flaring.  The  gas  flaring  practices  of  PEMEX  reflect  the  short-sighted 
approach  taken  by  the  company  and  the  Mexican  government  with  respect  to  developing  its 
natural  gas  infrastructure.  Investing  in  the  necessary  infrastructure  to  capture,  process,  and 
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transport  the  gas  currently  being  flared  would  cost  several  billion  dollars  up  front,  but  would 
return  tens  or  hundreds  of  billions  of  dollars  in  the  long  run.  Unfortunately,  the  “pay  me 
now”  mindset  of  the  Mexican  government  has  prevented  this  and  other  seemingly  obvious 
capital  improvements  from  occurring. 

Another  area  for  improvement  lies  with  PEMEX’s  significant  use  of  natural  gas  as 
lift-gas.  While  not  as  wasteful  as  gas  flaring  and  less  polluting,  use  of  natural  gas  as  lift-gas 
is  far  from  optimal.  With  the  right  processing  infrastructure,  nitrogen  and  other  gases  or 
fluids  like  water  or  steam  can  be  used  to  create  the  “artificial  lift”  needed  to  enhance  oil 
production.  Another  option  is  to  process  the  associated  gas  from  oil  production,  removing 
carbon  dioxide  (C02)  for  use  as  lift  gas,  and  preserving  the  natural  gas  for  distribution.  This 
method  not  only  increases  the  effective  production  rate  of  natural  gas,  it  reduces  green-house 
emissions  by  pumping  the  chief  offender  (C02)  back  into  the  wells.  However,  due  to  a 
lack  of  infrastructure  and  development,  PEMEX  has  failed  to  capitalize  on  these  options. 
PEMEX  not  only  holds  the  monopoly  on  natural  gas  production  in  Mexico,  it  is  also  its  own 
biggest  customer,  consuming  over  40%  of  annual  natural  gas  production  to  support  its  oil 
industry  operations. If  all  or  most  of  the  natural  gas  currently  consumed  for  lift  gas  were 
able  to  be  preserved  for  distribution  using  the  alternative  methods  of  artificial-lift  described 
above,  it  could  potentially  close  the  existing  gaps  between  domestic  production  and  demand, 
and  likely  make  Mexico  a  net  exporter  of  natural  gas. 

Mexico’s  gas  pipelines,  old  and  inadequate 

Where  the  production  segment  of  Mexico’s  natural  gas  industry  suffers  primarily 
from  simple  lack  of  infrastructure  and  development,  its  mid-stream  pipeline  and  storage 
networks  not  only  lack  coverage  and  capacity,  but  also  face  a  looming  crisis  of  age  and 
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obsolescence.  PEMEX’s  existing  oil  and  gas  network  has  been  described  as  including,  “A 
network  of  36,738  kilometers  of  deteriorating  pipelines  drape[d]  across  the  Mexican 
landscape,”  and  recent  estimates  put  the  price  of  repairing  known  deficiencies  at  $9  billion  or 
more.  In  addition  to  repairs,  the  existing  pipeline  networks  require  numerous  upgrades  in 
storage  and  processing  capability.  While  modern  pipelines  utilize  distributed  storage  and 
incremental  compression  facilities  to  maintain  pressure  and  volume,  Mexico’s  antiquated 
system  lacks  these  features.  PEMEX  has  traditionally  relied  on  a  technique  known  as  line 
pack  in  lieu  of  dedicated  storage  facilities.  “Eine  Pack  [is]  [t]he  ability  of  a  natural  gas 
pipeline  to  effectively  "store"  small  quantities  of  gas  on  a  short-term  basis  by  increasing  the 
operating  pressure  of  the  pipe.”  Prior  to  the  large  growth  in  domestic  natural  gas  demand 
over  the  past  decade,  line  pack  offered  adequate  “in-pipe”  storage  for  PEMEX  to  account  for 
fluctuations  in  daily  demand,  but  this  is  no  longer  feasible  especially  given  the  safety 
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concerns  with  increasing  pressures  in  the  aging  pipeline  network. 

The  problems  associated  with  PEMEX’s  lack  of  distributed  gas  storage  facilities  are 
exacerbated  by  an  inadequate  number  of  compression  stations  and  further  complicated  by 
geography.  Roughly  80%  of  PEMEX’s  domestic  production  of  natural  gas  is  generated  in 
the  South  and  enters  its  pipeline  network  at  Cuidad  Pemex.  Meanwhile,  the  region  of  fastest 
growing  demand  lies  in  the  North,  fed  by  the  single  pipeline  discussed  earlier.  The  combined 
factors  of  distance,  a  single  pipeline  chokepoint,  lack  of  compression  station  capacity,  and 
growing  demand  in  Northern  Mexico  highlight  the  shortcomings  of  PEMEX’s  existing 
natural  gas  infrastructure. 

The  national  pipeline  system  will  have  to  be  reinforced  with  incremental 
compression,  pipeline  replacement,  looping,  and  new  pipelines  in  order  to  handle  a 
total  flow  of  at  least  8  bcfd  in  2010.  Storage  will  be  needed  as  line  pack  management 
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in  the  national  pipeline  system-used  now  in  lieu  of  storage  becomes  exhausted. 
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These  reeommended  improvements  were  contained  in  the  same  industry  study  mentioned 
previously  when  discussing  domestic  gas  production.  Similar  to  the  study’s 
recommendations  on  how  to  increase  production,  its  recommendations  to  improve  and 
modernize  PEMEX’s  existing  pipeline  networks  have  gone  largely  unheeded.  There  have 
been  some  pipeline  improvements,  such  as  the  Supervisory  Control  And  Data  Acquisition 
(SCADA)  system  installed  a  decade  ago.  However,  the  SCADA  system,  while  greatly 
enhancing  PEMEX’s  remote  monitoring  and  control  abilities,  is  little  more  than  a  band-aid 
on  the  larger  problem  of  overall  obsolescence  within  its  existing  pipelines. 

In  addition  to  the  many  improvements  and  modernizations  needed  to  sustain  its 
existing  pipeline  network,  PEMEX  also  needs  to  expand  its  network  to  accommodate  and 
stimulate  future  economic  growth  in  the  country.  With  natural  gas  the  cheapest  and  cleanest 
fossil  fuel,  followed  by  its  cousin  liquid  petroleum  gas  (EPG),  it  is  no  surprise  that  demand  is 
so  strong.  The  electrical  power  generation  industry  is  the  fastest  growing  consumer  of 
natural  gas  in  Mexico,  with  annual  growth  of  nearly  15%  in  recent  years,  and  along  with 
other  markets  such  as  the  manufacturing  industries,  and  residential,  commercial  and 
municipal  customers,  is  expected  to  drive  up  total  demand  for  natural  gas  in  Mexico  by  10% 
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a  year  for  the  remainder  of  this  decade. 

Many  potential  customers  are  not  waiting  around  while  PEMEX  wrestles  with  the 
challenges  of  inadequate  production  and  pipeline  infrastructure.  The  growing  electrical 
generation  industry  is  a  prime  example.  A  combination  of  growing  electrical  demand  in  the 
United  States  and  reduced  regulatory  restrictions  in  Mexico  have  led  to  rapid  growth  in  the 
electrical  production  industry.  Unlike  with  its  petrochemical  industry,  Mexico  has  allowed 
significant  private  investment  in  electrical  power  production.  The  number  of  independent 
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power  producers  (IPP)  in  Mexico  is  growing  rapidly  and  many  are  utilizing  liquid  natural  gas 
(LNG)  to  power  their  facilities  due  to  the  lack  of  coverage  by  PEMEX.  This  is  particularly 
true  in  the  Northwest  and  along  Mexico’s  pacific  coast.  These  ENG  terminals,  described 
previously,  are  not  connected  to  PEMEX’ s  national  pipeline  grid  and  instead  feed  directly  to 
IPP  co-generation  power  plants.  The  private  companies  associated  with  the  IPP  ventures 
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plan  to  export  any  future  excess  capacity  North  across  the  border  into  the  United  States. 

These  existing  ENG  terminals  and  associated  pipelines,  licensed  and  approved  by 
Mexico’s  energy  ministry,  Comision  Reguladora  de  Energia  (CRE),  have  helped  to  make  up 
for  shortfalls  in  PEMEX’s  domestic  production,  transportation  and  distribution  and  allow  for 
continued  growth  in  the  power  industry.  However,  they  are  not  the  best  long  term  solution. 
Unlike  domestic  supply  from  PEMEX’s  own  reserves,  the  natural  gas  supplied  through  LNG 
terminals  is  subject  to  worldwide  supply  and  demand  and  associated  market  volatility,  with 
the  accompanying  risk  of  rising  prices  and  lack  of  availability.  Given  the  potential  of 
Mexico’s  known  reserves,  the  better  long  term  solution  is  to  expand  PEMEX’s  pipeline 
network  to  provide  better  access  to  the  industries  and  customers  driving  projected  future 
demand.  Just  as  there  have  been  expert  recommendations  regarding  infrastructure  repair  and 
modernization,  so  too  are  there  assessments  on  the  scope  of  new  natural  gas  transportation 
and  distribution  infrastructure  required.  In  his  article,  Raul  Monteforte  outlines  the 
recommended  expansion  of  natural  gas  infrastructure  in  Mexico,  including  extensive  new 
pipeline  networks,  additional  cross-border  pipelines,  more  storage  capacity,  and  LNG 
terminals  tied  into  the  PEMEX  network  and  supplied  by  PEMEX  gas  from  off-shore  wells. 
The  magnitude  of  these  recommended  expansions,  both  in  physical  scope  and  projected  cost, 
is  daunting  especially  given  the  historical  lack  of  funds  available  to  PEMEX  for  capital  re- 
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investment.  As  will  be  discussed  further,  the  most  viable  option  is  to  fund  the  majority  of 
these  improvements  through  private  investment. 

Gas  Distribution...  getting  it  to  the  customer 

The  third  segment  of  Mexico’s  natural  gas  infrastructure,  local  distribution,  also  faces 
challenges.  Even  if  the  natural  gas  production  and  transportation  networks  were  adequate, 
there  still  needs  to  be  a  system  to  distribute  the  gas  to  the  many  thousands  of  existing  and 
potential  customers.  For  high  volume  users  such  as  power  and  manufacturing  companies  the 
economies  of  scale  simplify  the  situation,  allowing  for  dedicated  connections  directly  to 
PEMEX’s  pipeline  or  proprietary  pipelines  from  ENG  terminals.  For  medium,  small  and 
micro  businesses,  as  well  as  municipalities  and  residential  customers,  gaining  access  to 
natural  gas  supply  is  more  complicated.  Eegal  changes  made  in  1995  opened  up  downstream 
distribution  of  natural  gas  to  private  investment,  but  challenges  remain.  Political  and 
regulatory  roadblocks  are  hampering  the  creation  and  expansion  of  end  user  distribution 
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networks  and  preventing  the  associated  economic  growth  they  would  create.  Resolving  this 
problem  will  require  constitutional  and  regulatory  changes  to  allow  contract  terms  more 
enticing  and  less  risky  to  private  investors.  Some  areas,  such  as  Mexico  City,  have  seen 
improvements  in  access  to  natural  gas  and  EPG  in  recent  years,  but  the  less  than  favorable 
contract  terms  currently  available  under  Mexican  law  are  causing  potential  investors  to  shy 
away.^"^  There  are  numerous  success  stories  where  countries  such  as  Argentina,  Columbia 
and  Brazil  have  made  the  changes  necessary  to  attract  private  investors,  but  Mexico’s  divided 
government  has  been  unwilling  or  unable  to  come  to  any  agreement  on  new  policies  or  legal 
changes. 
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Access  to  natural  gas  and  LPG  distribution  is  also  a  problem  in  rural  areas,  but  the 
eauses  are  primarily  related  to  the  country’s  poor  secondary  and  tertiary  roads  and  are 
therefore  not  central  to  this  diseussion. 

Security  Vulnerabilities 

A  final  but  highly  relevant  area  of  diseussion  regarding  Mexieo’s  natural  gas 
infrastructure  is  physical  security.  Critical  infrastructure  protection  has  long  been  a  priority 
in  the  United  States,  and  this  has  been  even  more  the  ease  sinee  the  9-1 1  attaeks.  Unlike  the 
United  States,  reeent  events  have  pointed  not  only  to  a  redueed  emphasis  on  infrastrueture 
seeurity  in  Mexico,  but  significant  vulnerabilities  as  well.  In  2007,  a  series  of  gas  pipeline 
bombings  were  conducted  by  a  largely  defunet  Marxist  group,  Ejereito  Popular 
Revolueionario  (EPR);  “The  blasts  foreed  some  20,000  people  to  flee  their  homes,  and  the 
disruption  in  domestic  oil  and  gas  supplies  (exports  reportedly  were  not  affected)  caused 
numerous  businesses  to  shut  down  or  reduee  their  operations.”  These  attaeks  ereated  alarm 
not  only  in  Mexieo  but  in  the  United  States  as  well.  That  sueh  a  small  and  obscure  group 
(presumably  with  limited  resources)  could  cause  such  damage  and  disruption  to  Mexieo ’s 
pipelines  and  gas  distribution  not  only  points  to  vulnerabilities  in  Mexico’s  infrastructure 
seeurity,  it  may  eneourage  other  bad  aetors  sueh  as  cartels  or  terrorist  organizations  to  exploit 
these  vulnerabilities  for  eoereion  and  co-option  in  support  of  their  own  agendas.  There  are 
other  indicators  of  inadequate  infrastrueture  seeurity  as  well,  sueh  as  widespread  illegal 
tapping  of  PEMEX  pipelines,  and  security  concerns  have  been  raised  in  the  international 
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business  community.  Mexico  must  work  to  properly  address  eritieal  infrastructure 
protection  in  order  to  ensure  future  private  investment  and  eeonomie  growth. 
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Conclusions  and  Recommendations 


Mexico’s  natural  gas  transportation  and  distribution  networks  are  plagued  by 
inadequacy,  in  both  quantity  and  quality,  from  well-head  to  burner-head.  This  situation, 
which  threatens  the  nation’s  economic  future,  was  caused  by  decades  of  indifference  and 
neglect  by  PEMEX  and  the  government  towards  development  and  sustainment  of  the  natural 
gas  industry.  Many  of  the  poor  or  shortsighted  business  practices  by  PEMEX  were  driven  by 
fiscal  constraints  resulting  from  the  government’s  heavy  dependence  on  the  company’s 
revenues,  but  PEMEX  has  also  been  hampered  in  its  ability  to  leverage  private  investment 
and  ownership  in  developing  and  improving  infrastructure  due  to  legal  and  constitutional 
roadblocks  and  political  infighting.  Despite  these  rather  harsh  realities  regarding  its 
natural  gas  infrastructure  and  the  limited  past  success  in  addressing  them,  Mexico  does  have 
the  potential,  both  in  natural  resources  and  options  for  private  investment,  to  stimulate  rapid 
and  widespread  infrastructure  growth.  Three  options  that  offer  the  greatest  likelihood  of 
success  are  to  open  up  natural  gas  production  to  private  investment/involvement,  increase 
and  stabilize  the  annual  funds  available  to  PEMEX  for  reinvestment,  and  overhaul  regulatory 
policies  governing  private  and  public-private  contracting. 

As  discussed,  private  investment  in  oil  or  gas  production  in  Mexico  would  require  an 
amendment  to  the  constitution,  and  past  efforts  along  this  path  (most  recently  by  President 
Calderon  and  other  members  of  the  PAN)  have  met  with  staunch  resistance  from  the  PRI  and 
the  PRD.  However,  opening  up  to  private  investment  is  a  proven  means  of  boosting 
production,  with  neighboring  countries  like  Peru,  Venezuela,  Argentina  and  Brazil  all  doing 
so  in  the  past  decade  or  more.  This  is  particularly  noteworthy  because  these  countries 
originally  modeled  their  state-owned  oil  companies  after  Mexico’s,  but  unlike  Mexico  they 
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have  had  the  vision  and  leadership  to  make  the  neeessary  ehanges  to  remain  eompetitive  in 
the  modern  marketplaee.  To  break  the  eurrent  stalemate  on  this  issue  in  Mexieo,  a  tri¬ 
partisan  effort  of  like-minded  politieal  leaders  will  be  needed.  It  has  been  noted  however, 
that  sueh  a  eoneerted  effort  is  unlikely,  “[T]he  mere  mention  of  liberalizing  these  costly 
endeavors  provokes  the  wrath  of  a  PRI-PRD  legislative  bloc  that  has  yet  to  offer  a  sound 
alternative  plan.”"^'^  One  means  of  potentially  countering  the  PRI-PRD  bloc  is  to  blunt  the 
political  capital  they  have  traditionally  gained,  from  fanning  the  nationalistic  fervor,  by 
informing  and  educating  the  public  about  the  proven  methods  and  benefits  of  allowing  for 
and  regulating  private  investment  without  jeopardizing  the  nation’s  resources. 

Ensuring  that  PEMEX  has  adequate  funds  to  re-invest  in  infrastructure  each  year 
seems  obvious  from  a  business  perspective,  but  as  discussed  this  has  not  occurred.  With 
almost  two  thirds  of  its  annual  revenues  going  toward  taxes  (representing  nearly  roughly 
40%  of  the  federal  budget),  PEMEX  has  been  essentially  bled  dry  and  lacks  the  funds  and  in- 
house  ability  to  address  all  its  woes."^^  While  the  accumulated  damage  from  decades  of 
undercapitalization  cannot  be  undone  overnight,  taking  the  first  step  back  should  not  be  put 
off  any  longer.  The  Mexican  government  needs  to  work  with  the  leadership  within  PEMEX 
to  identify  and  establish  annual  funding  for  re-investment  that  is  in  line  with  commercial 
industry  norms.  While  this  will  mean  reduced  government  revenue  from  PEMEX  in  the 
short  term,  it  promises  to  bring  significant  increases  in  overall  revenue  in  the  future,  both 
from  PEMEX  and  from  the  economic  growth  that  a  healthy  natural  gas  operation  will  bring. 

Regulatory  reform  is  a  third  and  critical  area  where  Mexico  must  take  action.  Current 
policies  for  private  investment  prevent  incentives  and  other  inducements  common  in  the  rest 
of  the  world  and  also  place  an  inordinate  amount  of  risk  on  investors.  The  result  has  been  a 
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general  laek  of  interest  by  the  business  eommunity."^^  Likewise,  many  existing  polieies 
implemented  over  the  years  to  prevent  eorruption  have  become  so  convoluted  that  it  is 
difficult  for  PEMEX  to  make  any  progress  even  when  complying  with  the  existing 
frameworks  for  private  contracts. Another  issue  that  should  be  resolved  is  the  dichotomy 
between  how  PEMEX’s  gas  operations  are  structured  as  compared  to  the  rest  of  industry. 
PEMEX  retains  a  monopoly  on  production  and  marketing  of  natural  gas  while  trying  to  lure 
private  investment  and  competition  in  transportation  and  distribution,  but  the  natural  gas 
business  lends  itself  towards  the  opposite  arrangement,  with  competitive  production  and 
marketing  and  monopolized  transportation  and  distribution.  By  maintaining  such  policies 
and  practices  contrary  to  worldwide  industry  norms,  PEMEX  has  caused  many  potential 
private  investors  to  opt  out."^"^  This  is  especially  apparent  with  the  duration  of  exclusivity  that 
PEMEX  offers  for  gas  distribution  franchises;  the  standard  for  exclusivity  ranges  from  20  to 
75  years  or  more  in  much  of  the  world,  but  in  Mexico  it  is  a  mere  12  years. Given  the  large 
initial  investment  needed  to  construct  gas  transportation  and  distribution  infrastructure,  12 
years  exclusivity  does  not  offer  investors  much  surety  that  the  investment  will  be  profitable 
and  is  a  likely  reason  why  many  such  contracts  that  have  been  put  up  for  bid  have  had  no 
takers.  By  implementing  these  legal  and  regulatory  reforms  to  better  incentivize  contracts 
and  lower  risk,  greatly  increased  private  investment  could  be  had  by  Mexico. 

While  a  large  portion  of  the  solution  lies  with  better  support  and  management  of 
PEMEX,  to  fund  all  or  even  a  majority  of  the  needed  infrastructure  expansion  requires 
private  investment.  This  can  be  done,  and  has  been  done  elsewhere,  in  a  manner  that  does 
not  jeopardize  sovereignty  over  national  resources  or  proper  oversight  of  industry.  None  of  it 
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will  be  possible  however,  unless  the  politieal  in-fighting  and  obstruetionism  eurrently  at  play 
amongst  the  PRI,  PRD,  and  PAN  ean  be  set  aside  for  the  greater  good  of  the  eountry. 
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